
 1

Screening the human druggable genome identifies ABHD17B as an 

anti-fibrotic target in hepatic stellate cells 

 

Wenyang Li1,2†, Robert P. Sparks1,2†, Cheng Sun1,2†, Yang Yang2,3, Lorena Pantano4, Rory 

Kirchner4, Arden Weilheimer5, Benjamin J. Toles5, Jennifer Y. Chen1,2, Sean P. Moran1,2, Victor 

Barrera4, Zixiu Li6, Peng Zhou6, Meghan L. Brassil7,8, David Wrobel9, Shannan J. Ho Sui4, Gary 

Aspnes10, Michael Schuler10, Jennifer Smith9, Benjamin D. Medoff2,3, Chan Zhou6, Carine M. 

Boustany-Kari11, Jörg F. Rippmann10, Daniela M. Santos11, Julia F. Doerner10, Alan C. 

Mullen1,2,12,13* 

  

1. Division of Gastroenterology, Massachusetts General Hospital, Boston, MA, USA 

2. Harvard Medical School, Boston, MA, USA 

3. Division of Pulmonary and Critical Care Medicine, Massachusetts General Hospital, 

Boston, MA, USA 

4. Harvard Chan Bioinformatics Core, Harvard T.H. Chan School of Public Health, 

Boston, MA, USA 

5. Division of Gastroenterology, University of Massachusetts Chan Medical School, 

Worcester, MA 

6. Population and Quantitative Health Sciences, University of Massachusetts Chan 

Medical School, Worcester, MA USA 

7. Department of Biomedical Engineering, University of Massachusetts Amherst, 

Amherst, MA 01003, USA 

8. UMass Cancer Center, University of Massachusetts Chan Medical School; Worcester, 

MA, 01605, USA 

9. ICCB-Longwood Screening Facility, Harvard Medical School, Boston, MA 02115 USA 

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted September 17, 2024. ; https://doi.org/10.1101/2023.08.07.551744doi: bioRxiv preprint 

https://doi.org/10.1101/2023.08.07.551744
http://creativecommons.org/licenses/by-nc-nd/4.0/


 2

10. Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach a.d. Riss, Germany 

11. Boehringer Ingelheim Pharmaceuticals Inc., Ridgefield, CT, USA 

12. Harvard Stem Cell Institute, Cambridge, MA, USA 

13. Broad Institute, Cambridge, MA, USA 

 

† These authors contribute equally. 

 

* Corresponding author. Thier 306B, 55 Fruit Street, Massachusetts General Hospital, Boston, 

MA 02114, USA.  

Current Address: Lazare Research Building, 364 Plantation Street, Division of Gastroenterology, 

University of Massachusetts Chan Medical School, Worcester, MA 01605, USA 

Email: alan.mullen@umassmed.edu 

 

Current Addresses:  

 

Wenyang Li: College of Chemistry and Molecular Engineering, Peking University, Beijing, 

100871, China  

 

Jennifer Y. Chen: Department of Medicine, University of California, San Francisco, San 

Francisco, CA 94115, USA; Liver Center, Department of Medicine, University of California, San 

Francisco, San Francisco, CA 94143, USA 

 

Keywords 

Liver fibrosis, hepatic stellate cells, siRNA screen, ABHD17B, depalmitoylase, collagen 

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted September 17, 2024. ; https://doi.org/10.1101/2023.08.07.551744doi: bioRxiv preprint 

https://doi.org/10.1101/2023.08.07.551744
http://creativecommons.org/licenses/by-nc-nd/4.0/


 3

Abstract 

 

Hepatic stellate cells (HSCs) are activated with chronic liver injury and transdifferentiate into 

myofibroblasts, which produce excessive extracellular matrices that form the fibrotic scar. While 

the progression of fibrosis is understood to be the cause of end-stage liver disease, there are no 

approved therapies directed at interfering with the activity of HSC myofibroblasts. We performed 

a high-throughput small interfering RNA (siRNA) screen in primary human HSC myofibroblasts 

to identify gene products necessary for the fibrotic phenotype of HSCs. We found that depletion 

of ABHD17B promotes the inactivation of HSCs, characterized by reduced COL1A1 and ACTA2 

expression and accumulation of lipid droplets. Mice deficient for Abhd17b are also protected 

from fibrosis in the setting of in vivo liver injury. While ABHD17B is a depalmitoylase, our data 

suggest that ABHD17B promotes fibrosis through pathways independent of depalmitoylation 

that include interaction with MYO1B to modulate gene expression and HSC migration. Together, 

our results provide an analysis of the phenotypic consequences for siRNAs targeting RNAs 

from >9,500 genes in primary human HSCs and identify ABHD17B as a potential therapeutic 

target to inhibit liver fibrosis.  
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Introduction 

 

End-stage liver disease results from progressive fibrosis in the setting of chronic liver injury. 

While reversal of the underlying cause of injury can reduce the severity of fibrosis1
, there are 

limited treatments for many sources of chronic injury, including non-alcoholic fatty liver 

disease/metabolic dysfunction-associated steatotic liver disease (NAFLD/MASLD)2. In other 

diseases of fibrotic injury, such as primary sclerosing cholangitis (PSC), there are no effective 

treatments beyond liver transplantation3.  

HSC myofibroblasts are the primary cell type responsible for liver fibrosis4–6. In a healthy liver, 

HSCs are in a quiescent state and store vitamin A in lipid droplets4. With chronic injury, HSCs 

are activated and transdifferentiate into HSC myofibroblasts, characterized by the loss of lipid 

droplets and production of extracellular matrix (ECM) proteins that form the fibrotic scar7,8. 

Resolution of liver fibrosis has been observed when the source of liver injury is removed9. In this 

setting, the HSC population is reduced through apoptosis, while 40-50% of HSC myofibroblasts 

revert to an inactive state, characterized by decreased collagen expression10,11. This suggests 

that with the correct signals, HSC myofibroblasts can be directed to an inactive phenotype. 

Here, we performed an siRNA screen of the human druggable genome and >2,000 long 

noncoding (lnc) RNAs to identify RNAs that could be targeted to promote HSC inactivation. We 

found that depletion of ABHD17B (FAM108B1) in primary human HSCs led to a reduction in 

type I collagen expression and promoted HSC inactivation. These functions were independent 

of the depalmitoylase activity of ABHD17B and involve interaction with MYO1B. Furthermore, 

mice deficient in Abhd17b were protected from the development of liver fibrosis.  
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Results 

 

Development of a high-throughput siRNA screen in primary human HSC myofibroblasts 

 

We first optimized siRNA transfection conditions for human HSC myofibroblasts in a 384-well 

format (Supplementary Fig. 1a, b) by adapting approaches previously established for small 

molecule screens12,13. Next, we evaluated negative and positive controls. We transfected HSCs 

with non-targeting control siRNAs (NTC si) 1, 2, 3, 4 and 5 and performed Bodipy and Hoechst 

staining to evaluate the effect of the siRNAs on lipid accumulation and cell number. Compared 

to NTC si1 and si2, HSCs transfected with NTC si3, si4, and si5 demonstrated lower 

percentages of Bodipy positive cells with similar or reduced effect on cell numbers 

(Supplementary Fig. 1c, d). We compared NTC si3-si5 siRNAs with pooled siRNAs targeting 

GAPDH (GAPDH siP). Transfection with GAPDH siP did not cause a significant change in lipid 

accumulation (Supplementary Fig. 1e) and did not reduce cell numbers to the degree 

observed with NTC siRNAs (Supplementary Fig. 1f). Based on these results, we selected 

GAPDH siP as our negative control.  

 

We then evaluated potential positive controls for induction of lipid droplets and transfection 

efficiency. siRNAs targeting ACTA2 and ASAH112 did not significantly increase the percentage 

of Bodipy-positive cells (Supplementary Fig. 1c). Depletion of PLK1 via siRNAs is established 

to cause death in multiple cell lines14, but despite ~70% depletion, reduction in HSC number 

was mild (~30%-40% decrease) (Supplementary Fig. 1g, h). These results showed that 

depletion of ACTA2 or ASAH1 did not affect lipid accumulation, and depletion of PLK1 did not 

affect cell number sufficiently for these siRNAs to be used as controls.  
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To identify additional siRNA controls, we screened siRNA SMARTpools defined as hits in at 

least two different siRNA screens at the Institute of Chemistry and Cell Biology-Longwood 

(ICCB-L) (Supplementary Fig. 2a). We calculated the Z’ factor for each plate based on the 

percent positive cells of nortriptyline12 and GAPDH SMARTpool control wells and confirmed that 

the Z’ was acceptable (0.4-0.5). We identified potential positive hits, including AURKC, AKAP11, 

and TLR6 siRNAs (Supplementary Fig. 2a). We tested these siRNAs, and siRNAs targeting 

NFkB1, NFkB2, NR1H2, and NR1H3, which are annotated target genes shared by positive hits 

from our small molecule screen13, for potential positive controls. Unfortunately, none of these 

siRNAs showed a sufficiently robust phenotype to serve as a positive control for Bodipy staining 

(Supplementary Fig. 2b-j). Depletion of UBB did dramatically reduced cell number 

(Supplementary Fig. 2a, Supplementary Fig. 3a, b). We tested the Z’ of UBB siP versus 

GAPDH siP and nortriptyline versus GAPDH siP and confirmed that the Z’ values (0.25 and 

0.60) were acceptable (Supplementary Fig. 3c, d). UBB pooled siRNA was selected as a 

control for transfection efficiency and nortriptyline12,13  as a positive control for Bodipy staining.  

 

Primary siRNA screen identifies pooled siRNAs that inactivate HSC myofibroblasts 

 

We screened the Dharmacon SMARTpool siRNA library targeting a total of 7641 mRNAs from 

the human druggable genome as well as siRNAs targeting 2237 lncRNAs in a one target/well 

format. Each SMARTpool was composed equally of four duplexes targeting the same RNA. The 

screen was conducted in technical triplicate (three distinct wells for each siRNA pool), with 

GAPDH SMARTpool siRNA as the negative control, UBB SMARTpool siRNA as the control for 

transfection efficiency, and 15 μM nortriptyline as the control for lipid accumulation and Bodipy 

staining (Fig. 1a, b). As indicated by the high toxicity of UBB siRNAs and high score of 

nortriptyline, the transfection was efficient and the staining worked as expected (Fig. 1a). The 

screening results for all siRNAs and controls are provided in Supplementary Table 1. 
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We adapted our previous analysis method to calculate the score and toxicity for each siRNA 

pool 13, based on the average percent Bodipy-positive cells for each siRNA pool compared to 

the baseline of the plate, the correlation among the three replicates, and total cell numbers. 

There was a small fraction of outliers, possibly due to inefficient depletion for a replicate or 

artifacts acquired during image acquisition. We developed a computational algorithm to correct 

outliers (Supplementary Methods), which allowed us to retain variability while reducing the 

extreme variance that an outlying replicate could generate. 

 

We identified 229 unique gene products as primary hits. This corresponded to 231 positive 

experimental wells because two wells contained the same siRNA pool, and one gene product 

was targeted by two different siRNAs. We selected primary hits based on the following criteria: 1. 

the score was significantly increased (FDR < 0.05); 2. toxicity was lower than the threshold 

determined by the nortriptyline wells; and 3a. transcripts per million (TPM) > 1 (for mRNAs) or 

TPM > 0.5 (for lncRNAs) in at least one of 18 HSC RNA sequencing samples12,15 or 3b. no 

sequencing data were available in these analyzed datasets (Fig. 1c). The screening results and 

expression analysis for all selected genes are provided in Supplementary Table 2. 

 

Secondary screen with individual siRNAs  

 

We next examined the phenotypic consequences of target depletion with individual duplexes in 

a one duplex/well, four wells/target format. This deconvolution secondary screen consisted of 

920 experimental duplexes (targeting transcripts from 229 genes) tested in technical triplicate, 

relying on the same assay, controls, and analysis strategy as the primary screen 

(Supplementary Table 3). A total of 71 transcripts/gene products were validated as defined by 
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at least two duplexes increasing Bodipy staining with an FDR < 0.05 and toxicity lower than the 

threshold determined by the UBB depletion (Fig. 1d, and Supplementary Table 4). 

 

Screening for hits that regulate ACTA2 and COL1A1 

 

We next sought to quantify reduction in ACTA2 and COL1A1 as markers of HSC inactivation for 

the 71 genes identified in the deconvolution screen. For each condition we also quantified 

depletion of the mRNA targeted by each siRNA. To minimize technical variations, we measured 

ACTA2/COL1A1/target mRNA level in the same reaction as the housekeeping control PSMB213 

by performing multiplexed qRT-PCR with probes labeled with different dyes. In addition to the 

two duplexes with the highest scores in the deconvolution screen, we included three additional 

siRNA duplexes from the Ambion siRNA library for 70 genes (one of the genes was not in the 

Ambion library). 352 siRNA duplexes were tested by qRT-PCR in quadruplicate. 

 

We analyzed mRNA levels for ACTA2 and COL1A1 using two methods: a linear regression 

method and the standard ΔΔCt method with PSMB2 as the endogenous control 

(Supplementary Table 5, Supplementary Methods). COL1A1 reduction did not always 

correlate with ACTA2 reduction. Approximately 66% of the siRNA duplexes showed a 

knockdown efficiency >50%, and ~69% of the siRNA duplexes reduced the expression of the 

target transcript by more than 40%. The knockdown efficiency for 11% of siRNA duplexes could 

not be determined due to low expression of the target transcript or low-quality melting curves 

(Fig. 1e). We prioritized candidates based on the following criteria: priority 1: at least two 

siRNAs reduced COL1A1 by at least 30% (based on the fold change calculated by either 

method) with at least 40% depletion of the target gene; priority 2: at least three siRNAs 

reduced ACTA2 by at least 60% (fold change calculated by either method) with at least 40% 

depletion of the target gene and candidate was not included in priority 1; priority 3: two siRNAs 
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reduced ACTA2 by at least 60% (fold change calculated by either method) with at least 40% 

depletion of the target gene and candidate was not included in priority 1 or 2. We identified 

eleven genes as priority 1, four as priority 2, and eight as priority 3 (Fig. 1f and Table 1).  

 

Of note, 37 lncRNAs were among the 229 hits in the primary screen, and three lncRNAs 

(AK2/NR_037592, C1orf140/NR_024236, and CLTB/NR_045724) were among the 71 hits in the 

deconvolution screen. Depletion of these lncRNA genes had some effect on ACTA2 but did not 

reduce COL1A1 mRNA levels, and no lncRNA genes were ranked as priority 1-3 candidates. 

 

ABHD17B depletion increases lipid accumulation and induces HSC inactivation 

 

We further analyzed the expression of the priority 1 genes in fibrotic livers based on single-cell 

RNA sequencing (scRNA-seq) data from control and CCl4-treated mice16. Only Abhd17b, Tgfbr2, 

and Psmc4 were expressed in more than 10% of HSCs and demonstrated an average increase 

in expression of greater than 1.5 fold in HSCs with CCl4 treatment (Fig. 1g and Supplementary 

Table 6). Interfering with Tgfbr2 activity or blocking TGF-β signaling in HSCs reduces liver 

fibrosis in vivo17,18, supporting inclusion of TGFBR2 in the final group of genes. We also found 

that depletion of PSMC4, a subunit of the 26S proteasome19,  reduced ACTA2 and COL1A1 

expression in primary human HSCs from a second donor (Supplementary Fig. 4), further 

confirming results from the screen. 

 

ABHD17B encodes an enzyme with palmitoyl-hydrolase activity, and members of the ABHD17 

family regulate palmitoylation of proteins including N-Ras20. The function of ABHD17B in HSCs 

in unknown, but in models of chronic injury, it is induced to a higher degree in HSCs than 

hepatocytes or any other nonparenchymal cell type with the exception of lymphocytes 

(Supplementary Fig. 5). We confirmed the effect of ABHD17B depletion on lipid accumulation 
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using primary HSCs from multiple donors. Transfection with two different ABHD17B siRNA 

duplexes significantly increased the accumulation of lipid droplets in cells from three donors. 

HSCs from the remaining donor (2) showed a significant increase in lipid accumulation with one 

ABDH17B siRNA (Fig. 2a). These results confirm that depletion of ABHD17B is sufficient to 

increase lipid accumulation, which suggests an inactive HSC phenotype.  

 

Consistent with screening results in HSCs (Fig. 1), depletion of ABHD17B reduced ACTA2, 

COL1A1, and COL3A1 levels in HSCs from a second donor (Fig. 2b). Next, we tested if 

depletion of ABHD17B affects the formation of α-SMA fibers as a marker of HSC activation and 

collagen deposition in the ECM as an indication of fibrotic activity. Both the siRNA pool (siP) and 

two different siRNA duplexes targeting ABHD17B significantly reduced ABHD17B mRNA in 

HSCs from two different donors (Fig. 2c) without affecting cell number (Supplementary Fig. 

6a), resulting in HSC inactivation as evident from reduced staining of α-SMA (encoded by 

ACTA2) and collagen type I (Fig. 2d-g, Supplementary Fig. 6b, c). siRNAs targeting TGFBR1 

and ACTA2 were included as positive controls. The observed effect of ABHD17B depletion on 

HSC phenotype suggests that ABHD17B promotes maintenance of myofibroblast features, and 

depletion leads to inactivation. 

 

ABHD17B promotes collagen expression in lung fibroblasts 

 

Similar to liver fibrosis, idiopathic pulmonary fibrosis (IPF) is characterized by excessive ECM 

synthesized by activated fibroblasts and has limited treatment options21. We asked if ABHD17B 

also plays a role in promoting the fibrotic activity of primary human lung fibroblasts. We found 

that depletion of ABHD17B significantly reduced the expression of COL1A1 and ACTA2 

(Supplementary Fig. 7), indicating that ABHD17B also plays a role in regulating the fibrotic 

activity of lung fibroblasts. 
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ABHD17B and ABHD17C promote collagen expression in human HSCs 

 

ABHD17B belongs to the ABHD17 family, which includes ABHD17A and ABHD17C. All three 

family members are expressed in primary human HSCs, as indicated by RNA sequencing 

data12,13,15. Abhd17a and Abhd17b are also induced in mouse HSCs with fibrotic injury in vivo 

(Supplementary Fig. 8a)16. These data prompted us to ask whether other ABHD17 family 

members also affect collagen expression in human HSCs. We found that depletion of ABHD17B 

and ABHD17C each reduced COL1A1 expression in the three primary HSC donor lines tested, 

while depletion of ABHD17A was associated with modest reduction of COL1A1 in only one line 

(Fig. 2h). In addition, depletion of ABHD17B did not affect ABHD17A or ABHD17C expression 

except for a small decrease in ABHD17A observed in one line. (Supplementary Fig. 8b-d). 

These results suggest that the phenotypes observed with depletion of ABHD17B are not 

affected by changes in expression of other ABHD17 family members.  

 

Analysis of ABHD17B structure  

 

ABHD17 family proteins were identified as depalmitoylases in a screen for serine hydrolases 

that increase the turnover of palmitate20. ABHD17A has the strongest depalmitoylase activity, 

which was shown to be mitigated with a Ser to Ala mutation20. We performed structural analysis 

of ABHD17B with molecular dynamics (MD) simulations following de novo folding with 

AlphaFold22  or I-Tasser60 (Supplementary Fig. 9a). The backbone Cα atoms stabilize with 

lower root mean square deviations (RMSD) for the structure generated with AlphaFold, 

therefore we used this structure for further analysis to define the active site of ABHD17B. 

Structural analysis of ABHD17B identified Ser170 on a loop between an alpha helix and beta 

sheet proximal to Asp235. His264 is located on a second loop between a different alpha helix 
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and beta sheet, capable of forming a catalytic triad representative of alpha beta hydrolases 

(Supplementary Fig. 9b, c)23. These findings suggested that Ser170 has a high likelihood of 

being the active residue for depalmitoylation and that mutation of this residue would disrupt 

depalmitoylase activity. We performed a serine activity based probe assay (SABP) to quantify 

the activity of  wildtype (WT) ABHD17B and ABHD17B containing a Ser to Ala mutation at 

residue 170 (S170A) and found that the mutation resulted in reduced hydrolase activity (Fig. 3a). 

These findings indicate that S170 is required for serine hydrolase/depalmitoylase activity in 

ABHD17B. 

 

Next we asked how the S170A mutation affected gene expression in HSCs. Ectopic expression 

of ABHD17B-WT was associated with an increase in COL1A1 expression, and this induction 

was blunted with expression of comparable levels of ABHD17B-S170A (Fig. 3b). This trend was 

also observed for expression of the fibrotic markers TGFBR1 and TIMP1, while a significant 

change in ACTA2 expression was not observed (Supplementary Fig. 10a).  These results 

suggest that S170 is required for ABHD17B to fully promote fibrotic gene expression, but there 

may also be mechanisms that function independent of depalmitoylation.   

 

Depalmitoylase activity of ABHD17B is not required to promote HSC activation 

 

To explore the role of depalmitoylation further, we treated HSCs with two depalmitoylase 

inhibitors. We treated HSCs with increasing concentrations of the inhibitor Palmostatin B 

(PalmB), which inhibits ~80% of ABHD17B depalmitoylase activity at 10 µM20. A modest 

increase in lipid droplet formation was observed at the highest concentration (100 µM), while 

there was no difference at lower concentrations (Fig. 3c). We next evaluated the effect of the 

depalmitoylase inhibitor ABD957, which selectively inhibits the activities of ABHD17A, 

ABHD17B, ABHD17C, CES2 and ABHD624. We found that the inhibitor also reduced the activity 
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of ABDH17B by ~80% at 10 µM (Fig. 3d, e); however, even at concentrations up to 30 µM, 

ABD957 had no effect on lipid accumulation (Fig. 3f, g) and did not reduce ACTA2 or COL1A1 

expression (Fig. 3h, i). Similar results were observed when treating HSCs overexpressing 

ABHD17B with ABD957 (Supplementary Fig. 10b). These results show that neither global 

inhibition of depalmitoylase activity by PalmB nor more specific inhibition of the depalmitoylase 

activity of the ABHD17 family proteins by ABD957 affects the fibrotic activity of HSCs.  

 

Analysis of global gene expression and interacting partners 

 

We next performed RNA-seq and differential expression analysis to define genes and pathways 

affected by depletion of ABHD17B that may not involve depalmitoylation. ABHD17B was 

depleted with two different siRNA duplexes, and each was compared to the nontargeting control 

(Supplementary Table 7). Results from both siRNAs were combined (Supplementary 

Methods), and depletion of ABHD17B was associated with a decrease in expression of genes 

involving the cytoskeleton, adhesion, contractility, ECM, and spindle formation (Fig. 4a and 

Supplementary Fig. 11). Heatmaps are shown for genes associated with these Gene Ontology 

(GO) categories to highlight mRNAs most affected by depletion of ABHD17B (Fig. 4b and 

Supplementary Fig. 12). These results suggest that ABDH17B promotes expression of genes 

regulating ECM production along with contractility and adhesion to drive fibrosis. 

 

We then evaluated the protein partners of ABHD17B. We ectopically expressed ABHD17B-

FLAG and control GFP-FLAG in HSCs before performing precipitation and mass spectrometry 

(MS). Proteins showing the strongest enrichment with ABHD17B precipitation (Supplementary 

Table 8, bold) are associated with pathways (Fig. 4c) similar to those affected by depletion of 

ABHD17B (Fig. 4a). We next evaluated interactions among the 15 proteins showing the 

strongest interaction with ABHD17B (Fig. 4d). One large cluster is identified in which proteins 
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are linked by experimental data supporting their interaction (red lines), while a second cluster 

contains the serine/threonine kinases STK38 and STK38L. ABH17B is also included in this 

analysis, but there was no previous evidence of interaction. Together, RNA-seq and MS data 

indicate that ABHD17B promotes expression of gene products involved in ECM production, 

contractility, and adhesion, and ABHD17B also directly interacts with proteins in these pathways. 

ABHD17 proteins localize to early endosome and the plasma membrane20,30 in a pattern similar 

to that observed for MYO1B31. Given this co-localization, we focused on the interaction 

predicted between ABHD17B and MYO1B. HSCs were transduced with lentivirus expressing 

ABHD17B-FLAG or GFP-FLAG followed by anti-FLAG immunoprecipitation and probing for 

MYO1B, which demonstrated enrichment of MYO1B protein with precipitation of ABDH17B (Fig. 

4e).  

 

We then depleted MYO1B in human HSCs to determine if the effect was similar to that 

observed with depletion of ABHD17B.  Reduction in MYO1B was associated with attenuated 

expression of COL1A1 (Fig. 4f, Supplementaray Fig. 13a), and depletion of either ABDH17B 

or MYO1B resulted in reduced migration in a wound healing assay (Fig. 4g, Supplementary 

Fig. 13b). Together, these results show that ABDH17B and MYO1B interact, and each 

promotes COL1A1 expression and HSC migration, suggesting that they may work together to 

regulate these processes. 

 

Loss of Abhd17b protects against the development of liver fibrosis in vivo 

 

Abhd17b+/- mice were intercrossed, and Abhd17+/+, Abhd17+/-, and Abhd17b-/- offspring were 

generated in expected Mendelian ratios (not shown). Abhd17b-/- mice bred normally, and liver 

histology appeared no different than that of Abhd17b+/+ mice (Fig. 5a). Mice were treated with 

carbon tetrachloride (CCl4) to induce liver fibrosis, and  Abhd17b-/- mice showed reduced 

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted September 17, 2024. ; https://doi.org/10.1101/2023.08.07.551744doi: bioRxiv preprint 

https://doi.org/10.1101/2023.08.07.551744
http://creativecommons.org/licenses/by-nc-nd/4.0/


 15

fibrosis as measured by hydroxyproline (Fig. 5b) and collagen proportionate area (Fig. 5c, d). 

Abhd17b-/- mice also showed reduced expression of Col1a1, Acta2, Tgfb1, Timp1, and Il1b (Fig. 

5e-i). Reduction in αSMA (encoded by Acta2) was also observed in Abhd17b-/- mice along with 

ductular reaction, as measured by Krt19 immunohistochemistry (IHC) (Fig. 5j). Abhd17b-/- mice 

also showed mild weight gain over four weeks of treatment while Abhd17b+/+ did not gain 

weight (Supplemenetary Fig. 14). These results suggest that Abhd17b is necessary for a 

robust fibrotic response in the setting of chronic liver injury. 

 

Discussion 

 

Extent of fibrosis remains the strongest predictor of mortality in the setting of chronic liver 

disease32. While treating the underlying causes of liver injury have been successful in halting 

progression and even promoting regression of fibrosis9,33, effective treatments are not available 

for many sources of disease2,3,34. HSC activation and transdifferentiation into HSC 

myofibroblasts as a result of chronic injury is the primary process leading to accumulation of 

collagen and other components of the ECM that form the fibrotic scar4–6. Here, we performed an 

siRNA screen to identify gene products necessary to maintain the fibrotic phenotype of HSC 

myofibroblasts, with the goal of defining new therapeutic targets to inhibit fibrosis. The screen 

identified ABHD17B, a member of the ABHD17 family of proteins, which have depalmitoylase 

activity20,24. ABHD17 proteins accelerate palmitate turnover on PSD95 and N-Ras20, and 

ABD957, an inhibitor of ABHD17 depalmitoylase activity, impairs N-Ras depalmitoylation in 

human acute myeloid leukemia cells24. ABHD17B was also reported to attenuate TGF-β-

induced palmitoylation of hexokinase 1 (HK1) in LX-2 cells, leading to reduced HK1 secretion35. 

From these studies, it was not clear if and how ABHD17B is involved in HSC activation and liver 

fibrosis, prompting further investigation. 
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Through structural and mutation analysis we find that Ser 170 is the active residue for 

protease/depalmitoylase activity of ABDH17B. While we do not find depalmitoylase activity to be  

required for its profibrotic function, palmitoylation itself could still play a role in ABHD17B 

function, as its N-terminal region is itself palmitoylated to mediate membrane interactions20,30 

and could affect binding to other proteins at membrane surfaces, including MYO1B31.  

 

RNA-seq and MS studies were performed to better understand how ABHD17B may function 

independent of depalmitoylase activity. Depletion of ABHD17B affects expression of genes that 

control ECM production, adhesion, contractility, and the cytoskeleton, while MS studies revealed 

that ABHD17B associates with proteins involved in cell adhesion/cadherin binding and 

microfilament motor activity linked to actin in a network that includes MYO1B and MYO1C (Fig. 

4d), MYO1B also regulates expression of COL1A1 and HSC migration (Fig. 4f, g), and Myo1c-

deficient mice are protected from liver fibrosis36, suggesting that controlling the activity of type I 

myosins is one mechanism by which ABDH17B may regulate the activity of HSCs.    

 

Additional interacting partners identified by MS could also contribute to similar pathways. 

CAVIN1/PTRF is not part of any cluster, but in addition to a role in transcription terminiation37, it 

is also part of the caveolin complex38, which regulates actin cytoskeleton and adhesion in 

HSCs39. Multiple nuclear functions are attributed to HNRPNK40,41, but it also associates with 

calponin42, a protein that binds actin in a complex regulating contractility43. STK38 and STK38L 

(NDR1/2) are serine-threonine kinases that form a separate cluster. These proteins are related 

to LATS1/2 in the HIPPO pathway44, and STK38 regulates MHY6 and sarcomere assembly in 

cardiomyocytes45, suggesting that it could modulate other non-muscle myosins in fibroblasts. 

The significance of interaction with mitochondrial proteins (ATP5F1A) is unclear but it is linked 

to MHY9 (Fig. 4d).  
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Environmental stiffness regulates the actin cytoskeleton and collagen expression in fibroblasts46. 

The interacting partners identified by MS, and confirmed with additional analysis, in the case of 

MYO1B, suggest ABHD17B may promote the fibrotic activity of HSCs by mediating the dynamic 

response to signals of environmental stiffness transmitted to the cystoskeleton through 

adhesion molecules and interpreted by type I myosin molecules. Type I myosins can sense 

tension on actin filaments47,48, and interactions with ABHD17B on membrane surfaces may 

modulate myosin-mediated endosomal transport49,50, including glucose transporters and TGF-β 

receptors that promote fibrosis17,51–54.  

   

In summary, we performed an siRNA screen to identify genes that could be targeted to promote 

inactivation of HSCs, leading to the identification of ABHD17B. Depletion of ABHD17B in 

primary HSCs decreased collagen expression and modulated pathways involving the actin 

cytoskeleton, contractility, focal adhesion, and ECM. Furthermore, mice deficient in Abhd17b 

are protected from liver fibrosis. While we could not exclude the possible impact from Abhd17b 

depletion in other cell types from these in vivo experiments, the antifibrotic phenotype of 

abhd17b-deficient mice should be mediated at least partially via HSC inactivation, as 

demonstrated by our in vitro experiments with primary HSCs. Together, these findings suggest 

that targeting ABHD17B-dependent pathways in HSCs may be a viable approach to reduce 

fibrosis. Current small molecules inhibiting the depalmitoylase activity of ABHD17B do not affect 

this process, and further studies will be required to develop approaches to inhibit the activity of 

ABHD17B.   

 

Materials and methods 

 

Animals 
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All mouse experiments were approved by the IACUC of the Massachusetts General Hospital 

(2017000074). Abhd17b+/- (C57BL/6N-Abhd17bem1(IMPC)J/Mmucd) mice were purchased from 

the Mutant Mouse Resource and Research Center (MMRRC) and were maintained on C57BL/6 

background. Male mice received 40% carbon tetrachloride (CCl4) diluted in olive oil or olive oil 

control by oral gavage (100 μl total volume) three times a week for four weeks55. Abhd17b-/- 

and Abhd17b+/+ mice were generated from Abhd17b-/- and Abhd17b+/+ siblings produced from 

Abhd17b+/- parents. Studies were initiated on age matched Abhd17b-/- and Abhd17b+/+ mice 

at 8-9 weeks of age.  

 

Cell culture and compound treatments 

 

Primary human hepatic stellate cells (HSCs) were purchased from Lonza and Zen-Bio and 

cultured as described13. Donor information is provided below. There is limited availability of 

samples from individual donors. The cells used for the screening (Donors 1-4, Lonza) were from 

donated tissues of deceased donors with consent or legal authorization. The screen was 

conducted using primary HSCs at passage 8. Cells at passages 8-10 were used for the other 

expriments. 

 

Donor Vendor ID Age Sex Race BMI 

1 Lonza, HUCNP, ID: 4105 45 M Caucasian 24.2 

2 Lonza, HUCNP, ID: 4270 35 M Caucasian 42.1 

3 Lonza, HUCLS, ID:180761 57 F African American 48.8 

4 Lonza, HUCLS, ID: 182821 24 F African American 24.5 

5 Tebubio (source: Zen-Bio), HP-F- 48 M Caucasian 33 
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S 

6 Tebubio (source: Zen-Bio), HP-F-

S 

38 M African American 18 

 

Primary lung fibroblasts were collected from deidentified discarded excess tissue from a healthy 

donor (699) through the MGH Fibrosis Translational Research program and cultured as 

described previously56. HEK-293 cells were obtained from ATCC (CRL-1573) and cultured in 

DMEM supplemented with 10% fetal calf serum and 1% Penicillin/Streptomycin. 

 

Palmostatin B was purchased from Calbiochem (Cat. # 178501). ABD957 was synthesized by 

chemists from Boehringer Ingelheim (purity: 93% as determined by HPLC-MS; MS (ESI+): m/z = 

628.6 [M+H]+, 628.2 calculated). Nanchangmycin was purchased from Adooq (Cat. # A10621). 

Nortriptyline was purchased from Sigma (Cat. # N7261). HSCs were treated with compounds for 

48hr at concentrations as indicated before fixed or lysed.  

 

Reverse transfection of siRNAs in the screen and follow-up experiments 

 

For the screening, the transfection was performed in 384-well plates (Corning, 3764) in a high-

throughput manner using Bravo Automated Pipettor (Agilent) and Multidrop Combi Reagent 

Dispenser (Thermo Fisher Scientific). For each well in a 384-well plate, 1.25 µL siRNAs (in 1 µM 

stocks) were diluted in 8.5 µL Opti-MEM (to make the final concentration of 25 nM) in the wells, 

and then 10 µL diluted Dharmafect-1 (Horizon Discovery, T-2001-02, 9.95 µL Opti-MEM + 0.05 

µL Dharmafect-1) was added. After a 40min incubation, 750 HSCs in 30 µL antibiotic-free 

transfection media (DMEM + 16% FBS) were added to the siRNA and Dharmafect-1 mixture in 

each well. Cells were fixed and stained with Bodipy and Hoechst 72 hr after transfection. Cells-

to-CT 1-Step Taqman Kit was used to quantify mRNA expression. ACTA2, COL1A1 and target 
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mRNA were each quantified in the same well with the endogenous control PSMB2. The gene-

specific TaqMan Real-time PCR Assays for qPCR analysis are provided in supplmentary 

materials and methods.  

 

The siRNAs used in the screen and the siRNAs targeting FAM160B2, MGAT5B, TMEM134, 

TTTY2 and TTY2B were provided by the Institute of Chemistry and Cell Biology (ICCB)-

Longwood screening facility, and the relevant information is provided in the supplementary 

materials and methods and supplementary tables. 

 

For the validation experiments, the transfection in HSCs was scaled up to 96-well plates (for 

staining) and 12-well plates (for qRT-PCR) proportionally based on surface area from the 

protocol described above. For transfection of siRNAs in primary lung fibroblasts, cells were 

reverse transfected using lipofectamine 2000 (Thermo Fisher Scientific, 11668019) according to 

manufacturer’s manual at 5000 cells/cm2 with 20 nM siRNA. Cells were lysed 72 hr after 

transfection. The siRNAs used in the validation experiments were purchased from Horizon 

Discovery as listed in supplementary materials and methods. 

 

Analysis of α-SMA fibers and extracellular collagen deposition (scar-in-a-jar assay) 

 

Primary human HSCs were seeded in 384-well plates (CellCarrier-384 Ultra plates, Cat. #  

6057300) in stellate cell medium (ScienCell/Innoprot, Cat. # 5301-b) supplemented with 2% 

FCS (Thermo Fisher Scientific), 1% penicillin/streptomycin, and stellate cell growth supplement 

(ScienCell/Innoprot, Cat. # 5352), and transfected using JetPrime transfection reagent (Polyplus, 

Cat. # 101000027). The final siRNA concentration per well was 16 nM with 0.8 µl transfection 

reagent per well. Cells were serum starved the next day, followed by stimulation with TGF-β (10 

ng/ml, R&D, Cat. #  240-B) in conditions of molecular crowding (37.5 mg/ml Ficoll 70 and 25 
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mg/ml Ficoll 400, GE Healthcare, Cat. # 17-0310-10 and # 17-0300-10) and vitamin C 

supplementation (0.2 mM; Sigma, Cat. # A8960) to promote collagen deposition. 72 hr post 

TGF-β stimulation, cells were fixed in 80% Methanol for 30 min, washed in PBS, and 

permeabilized using 1% TritonX 100 in PBS. Cells were blocked in 3% BSA for 30 min at RT 

and incubated with anti-alpha-SMA antibody (1:1000; Sigma, Cat. # A2547) and anti-collagen 

type I antibody (1:1000; Sigma, Cat. # SAB4200678) in PBS at 37° C for 1.5 hr. Cells were 

washed with PBS and incubated with secondary antibodies for 30 min at 37° C (1:1000 AF568 

goat anti-mouse IgG1, Thermo Fisher Scientific, Cat. # A-21124; and 1:1000 AF647 goat anti-

mouse IgG2a, Thermo Fisher Scientific, Cat. # A-21241). Nuclei were stained with Hoechst (1 

µM, Molecular Probes, Cat. # H-3570), cells with HSC Cellmask GreenTM at 0.2 μg/ml 

(Invitrogen, Cat. # H32714). Nuclear, cytoplasm, αSMA and collagen-I images were acquired 

using the IN Cell Analyzer 2200, images transferred to Perkin Elmer’s Columbus Image Storage 

and Analysis system, and analyzed using a custom image analysis protocol with total cell 

number, number of α-SMA fibers/cell, and collagen area/total cell number being quantified, as 

described57. 

 

Lentiviral transduction of HSCs 

 

Lentivirus was produced in HEK-293T cells by transfecting plasmids expressing either 

EGFP_FLAG, ABHD17B-FLAG, or S170A-ABHD17B-FLAG (nucleotide sequences for 

ABHD17B and S170A are provided in Supplementary Fig. 15) along with pMD2.G (Addgene 

plasmid # 12259) and psPAX2 (Addgene plasmid # 12260) using X-tremeGENE 9 transfection 

reagent13. Lentivirus was administered with 10 μg/mL polybrene (Sigma-Aldrich, Cat. # TR-

1003-G) for 24 hr before the first media change. After 24 hr, cells were selected with puromycin 
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(1 µg/mL, Cat. # A1113803) for 4 days. RNA was harvested in Trizol, and cell lysates for 

Western blot were harvested in 1μg/ml Pierce IP Lysis buffer.   

 

Serine activity probe based assays 

 

Thermo Scientific™ ActivX™ Desthiobiotin-FP Serine Hydrolase Probe was purchased from 

Thermo Fisher (Cat. # 88317). Anti-FLAG® M2 Magnetic Beads (Cat. # M8823-1ML) were 

purchased from Milipore Sigma. Blots were developed with either anti-biotin, HRP-linked 

antibody (Cell Signaling, Cat. # 7075), streptavidin (SA) HRP (Cell Signaling, Cat. # 3999) or 

anti-FLAG antibody (Cell Signaling, Cat. # 14793). HEK-293T cells were transiently transfected 

using X-tremeGENE™ 9 DNA Transfection Reagent (Roche, Cat. # XTG9-R0) with 6 µL of 

transfection reagent to 2 µg plasmid for 48 hr.  Cells were harvested in 300 µL Pierce™ IP Lysis 

Buffer (Thermo Scientific, Cat. # 87787) and frozen at -80° C.  Lysates were cleared at 10,000 g, 

and an equal amount of equilibrated Millipore Sigma Anti-FLAG® M-2 Magnetic Beads (Cat. # 

M8823) in Pierce Lysis Buffer was added, followed by 2 washes in 1 mL Pierce Lysis Buffer 

using magnetic rack.  Beads were resuspended in 50 μL of Pierce Lysis Buffer and labeled with 

addition of 1 µL of ActivX™ Desthiobiotin-FP stock (at 100 µM in DMSO) for 30 min on bead, 

rocking at RT with occasional vortexing.  NuPAGE™ Sample Reducing Agent (10X) (Invitrogen, 

Cat. # NP0009) and NuPAGE™ LDS Sample Buffer (4X) (Invitrogen, Cat. # NP 0007) were 

added to samples before boiling at 95 °C for 5 min.  Samples were loaded on Bolt™ 4 to 12%, 

Bis-Tris, 1.0 mm, Mini Protein Gels (Cat. # NW04120BOX) in NuPAGE™ MOPS SDS Running 

Buffer (20X) (Cat. # NP 0001002). SeeBlue™ Plus2 Pre-stained Protein Standard (Cat. # 

LC5925) was used as a molecular weight marker. After electrophoresis, material was 

transferred to iBlot™ 2 Transfer Stacks, nitrocellulose (Cat. # IB23001) using an iBlot™ 2 Gel 

Transfer Device (Cat. # IB21002S). Nitrocellulose was blocked in 1% BSA (Thermo Scientific, 
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Cat. # 37520) and probed using anti-biotin antibody or SA-HRP overnight at 4 °C. Blots were 

washed 3 times with Tris Buffered Saline-Tween (TBST) buffer (Boston BioProducts, Cat. # 

IBB-181–6) and developed using SuperSignal™ West Pico PLUS Chemiluminescent Substrate 

(Thermo Scientific, Cat. # 34580). Blots were then stripped according to manufacturer’s 

specifications with Thermo Fisher Scientific Restore™ Western Blot Stripping Buffer (Cat. # 

21059), washed in TBST 3 times, re-blocked in 1% BSA and re-probed with anti-FLAG antibody 

overnight at 4° C. Nitrocellulose was then washed 3 times in TBS-T and probed with goat-anti- 

anti-Rabbit IgG (H+L) secondary antibody, HRP (Invitrogen, Cat. # 34260). 

 

qRT-PCR analysis 

 

RNA samples were extracted using TRIzol (Invitrogen, cat# 15596026). Using 1 μg total RNA as 

input, reverse transcription was performed with the iScript gDNA Clear cDNA Synthesis Kit 

(BIO-RAD, 1725035) according to manufacturer’s instructions. TaqMan Universal PCR Master 

Mix (Applied Biosystems, cat# 4305719) and TaqMan Real-time PCR Assays (ThermoFisher 

Scientific) were used for the quantitative real-time PCR analysis of the cDNA samples. For each 

qRT-PCR experiment, each dot represents the mean value for a single sample analyzed in 

duplicate to quadruplicate and PSMB2 as the endogenous control13. The gene-specific TaqMan 

Real-time PCR Assays used in this study are listed in supplementary materials and methods.  

 

The sequences of the primers used for analyzing the overexpression level of wildtype and 

mutant ABHD17B are 5’-ggactgaagatgaagtcattgacttttcacatgg-3’ (forward), and 5’-

cttatcgtcgtcatccttgtaat cg-3’ (reverse) and were selected to recognize both ABHD17B-WT and 

ABHD17B-S170A transcripts. 
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For quantification of siRNA-mediated silencing in the scar-in-a-jar assay, cells were transfected 

and treated as described, lysed in RLT Plus buffer, and RNA isolated with the RNeasy Plus Kit 

according to the manufacturer’s protocol (Qiagen, Cat. # 74134). To obtain sufficient material for 

qRT-PCR, lysates from 6-12 wells were pooled prior to RNA isolation. 150 ng RNA were 

reverse transcribed using the High-capacity cDNA Archive Kit (Applied Biosystems, Cat. # 

4322169) and Taqman assays performed using TaqMan Universal PCR Master Mix (Applied 

Biosystems, Cat. # 4318157), probes listed in the table above, and the ViiA 7 Real-Time PCR 

System (Thermo Fisher Scientific).  

 

Precipitation and mass spectrometry 

 

Precipitation experiments were performed following transduction of HSCs with lentivirus 

expressing ABHD17B-FLAG or GFP-FLAG. Cells were selected with puromycin (1 μg/ml) for 4 

days and grown to confluence before harvest in Pierce Lysis Buffer. Lysates were frozen at -80° 

C, thawed at 4° C, and cleared by centrifugation at 4500 g for 10 min at 4° C. Lysates were 

incubated with anti-FLAG (M2) beads on a rocker for 30 min at 4° C with vortexing at 10 min 

intervals. Beads were washed two times with 1 mL Pierce Lysis Buffer using a magnetic rack 

and eluted in 100 μl Pierce lysis buffer containing 3X FLAG® Peptide (Sigma, Cat. # F4799) at 

20 μM. Eluted proteins were boiled at 95° C, and gel electrophoresis was performed. For MS 

experiments, after electrophoresis, proteins were visualized with Coomassie Blue. Bands were 

excised above and below the location of GFP protein for MS analysis at the Taplin Mass 

Spectrometry following approaches previously described58. Data from two biological 

experiments, each in duplicate were analyzed. DESeq259 was applied to spectral counts to 

obtain a list of proteins showing differential abundance between ABDH17B IP samples and 

control GFP IP samples.  For Western pull down experiments gels were immediately transferred 
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to iBlot™ 2 Transfer Stacks, and probed as in Serine Activity Assay using HRP 

chemiluminescence secondary antibodies where anti-FLAG antibody (Cell Signaling, Cat. # 

14793) or anti-Myo1b antibody (abcam, Cat. # 194356) were used as the primary antibody. 

 

Protein structure prediction, molecular dynamics based analysis of ABHD17B 

 

Full-length human ABHD17B structures were obtained either from deposit of de novo Deepmind 

Alphafold Structure Database25 or prepared de novo  through I-Tasser60. All models of full-

length ABHD17B structure were prepared in Schrödinger Maestro and minimized using 

Schrodinger Protein Preparation Wizard using OPLS200526. Minimized structures were 

exported in .pdb format and prepared using solution builder from CHARMM-GUI61 with a salt 

concentration of 150 mM NaCl62. Molecular dynamics simulations were performed using NAMD 

2.1229 with the CHARMM36m force field63 on full-length ABHD17B generated from either i-

Tasser64 or AlphaFold222. Visualization and analyses were performed using VMD 1.9.328. The 

system was equilibrated for 10 ns restraining the Cα atoms of the protein (1.0 kcal/mol/A2) to 

allow for solvation. Root mean square deviations (RMSD) using backbone Cα atoms were 

calculated using VMD RMSD trajectory tool and exported and plotted using Graphpad Prism 

version 9.  Three-dimensional representations were generated in Schrödinger 26. 

 

Wound healing analysis 

 

HSCs were transfected with nontargeting control siRNAs and those targeting ABHD17B or 

MYO1B as described above using confluent cells split 1:1: One day after transfection, a p-20 

pipette tip was used to generate a wound field. Cells were monitored and the width of the 

wounds were visualized via microscopy at indicated times. Images were taken using EVOS FL 

microscope and exported into ImageJ to measure relative wound width. 
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Table 1. siRNA candidates grouped by priority.  

Priority Gene 
Symbol Entrez Gene Name Type(s) 

Priority 1 

ABCA6 ATP binding cassette subfamily A 
member 6 transporter 

ABHD17B abhydrolase domain containing 17B peptidase 

ALG10 ALG10, alpha-1,2-
glucosyltransferase enzyme 

CHD8 chromodomain helicase DNA 
binding protein 8 enzyme 

CTRC chymotrypsin C peptidase 

LMLN leishmanolysin like peptidase peptidase 

PSMC4 proteasome 26S subunit, ATPase 4 peptidase 

SLC25A32 solute carrier family 25 member 32 transporter 

SUPT6H SPT6 homolog, histone chaperone transcription regulator 

TGFBR2 
transforming growth factor beta 

receptor 2 kinase 

YY1 YY1 transcription factor transcription regulator 

Priority 2 

BRD4 bromodomain containing 4 kinase 

EIF1B eukaryotic translation initiation 
factor 1B translation regulator 

GPX7 glutathione peroxidase 7 enzyme 

KLF6 Kruppel like factor 6 transcription regulator 

Priority 3 

AQP3 aquaporin 3 (Gill blood group) transporter 

CLPP caseinolytic mitochondrial matrix 
peptidase proteolytic subunit peptidase 

FGF2 fibroblast growth factor 2 growth factor 

HERC2 HECT and RLD domain containing 
E3 ubiquitin protein ligase 2 enzyme 

MAPKAPK2 mitogen-activated protein kinase-
activated protein kinase 2 kinase 

MFHAS1 
malignant fibrous histiocytoma 

amplified sequence 1 other 

NEK4 NIMA related kinase 4 kinase 

SLC25A29 solute carrier family 25 member 29 transporter 

 

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted September 17, 2024. ; https://doi.org/10.1101/2023.08.07.551744doi: bioRxiv preprint 

https://doi.org/10.1101/2023.08.07.551744
http://creativecommons.org/licenses/by-nc-nd/4.0/


 28

 
Fig. 1. High-throughput screening identified siRNAs that induce HSC myofibroblast 

inactivation. (a) Overview of the siRNA screen. (b) Results of the primary siRNA screen. Each 
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dot represents the integrated score and toxicity value of three replicates of an experimental or 

control well. Data from all wells are shown. (c) The score and toxicity values for all experimental 

wells from the primary screen. (d) Summary of the validation screen results. (e) Summary of the 

siRNA knockdown efficiency in the cherry pick screen. (f) Grouping the final 71 hits by priority. 

(g) Expression of the 11 priority 1 genes in HSCs from the livers of CCl4-treated and control 

mice based on single-cell RNA sequencing results16. Circle size represents the fraction of cells 

expressing a gene, and color indicates mean expression level.  
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Fig. 2. Depletion of ABHD17B inactivates HSCs. (a) The fraction of Bodipy positive cells (top) 

and total cell numbers (bottom) are showed for HSCs transfected with siRNAs targeting 
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ABDH17B. DMSO and nortriptyline (Nor) serve as negative and positive controls for Bodipy, 

respectively. siRNA targeting UBB serve as a control for transfection efficiency and siRNAs 

targeting GAPDH as an siRNA negative control for Bodipy. Each dot represents one biological 

replicate. Error bars represent mean ± SEM (n=10). ns indicates not significant, * indicates 

p<0.05, and **** indicates p<0.0001 (one-way ANOVA test). (b) ACTA2, COL1A1, and COL3A1 

expression was quantified by qRT-PCR two days after HSCs were transfected with the indicated 

siRNAs. Each dot represents one biological replicate. Error bars represent mean ± SEM (n=3). * 

indicates p<0.05, ** indicates p<0.01, and **** indicates p<0.0001 (one-way ANOVA test). Data 

are representative of three independent experiments. (c) ABDH17B expression was quantified 

by qRT-PCR three days after transfection in HSCs (n=2). Non-targeting control pooled siRNA 

(NTC siP) and NTC si5 are compared to pooled ABHD17B (siP) siRNAs, ABHD17B si1, and 

ABHD17B si4. (d-e) HSCs were transfected with the indicated siRNAs prior to serum starvation 

and stimulation with scar-in-a-jar conditions for 72 hr. α−SMA (red) and collagen (orange) were 

visualized by immunofluorescence in the same field of view. Nuclei were stained with Hoechst 

(blue). White bars indicate 50 µm. (f-g) Quantification of α-SMA and collagen from scar-in-a-jar 

assay. Normalized α-SMA fiber score is displayed for indicated siRNAs in (f). Normalized 

quantification of collagen area is shown in (g). Data from donors 5 and 6 are combined. Error 

bars represent mean ± SD (n=4). **** indicates p<0.0001. p<0.0001 for TGFBR1 siP and 

siACTA2 siRNA compared to pooled NTC siP, and p <0.01 for ABHD17B siP compared to NTC 

siP (Dunnetts multiple comparison test). (h) Members of the ABHD17 family were depleted 

using pooled siRNAs. COL1A1 levels were quantified by qRT-PCR three days after transfection. 

Each dot represents one biological replicate. Error bars represent mean ± SEM (n≥4). ns 

indicates not significant, * indicates p<0.05, ** indicates p<0.01, and **** indicates p<0.0001 

(one-way ANOVA test).   
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Fig. 3. Depalmitoylation activity of ABHD17B is not required for HSC activation or 

collagen expression. (a) HEK-293T cells expressing wildtype (WT) ABHD17B-FLAG and 

ABHD17B-S170A-FLAG were lysed and treated with a desthiobiotin-labeled serine based 

activity probe (SABP). Serine activity was quantified by streptavidin (SA) HRP. Total protein was 

quantified by anti-FLAG antibody. Top: representative images. Bottom: each band was 

quantified three times using Fiji. Error bars represent mean ± SEM. Results are representative 

of two independent experiments. (b) COL1A1 and ABHD17B were quantified by qRT-PCR in 

HSCs transduced with lentivirus expressing GFP, ABHD17B-WT or ABHD17B-S170A. 
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Expression was normalized to PSMB2. Error bars represent mean ± SEM (n=8). ns indicates 

not significant and * indicates p<0.05 (2-tailed unpaired t-test between WT and S170A). Results 

are representative of two independent experiments. (c) HSCs were treated with nortriptyline or 

palmostatin B at indicated concentrations for 48 hr. Cells were fixed and stained with Bodipy 

and Hoechst. Each dot represents the averaged value of six replicates. Error bars represent 

mean ± SD (n=6). (d-e) HEK-293T cells expressing wildtype (WT) ABHD17B-FLAG and 

ABHD17B-S170A-FLAG were treated with increasing concentrations of ABD957. Cells were 

then lysed and treated with a desthiobiotin-labeled serine based activity probe (SABP) on M2 

anti-FLAG beads. Serine activity was quantified by streptavidin HRP, and protein levels bound 

to M2 beads were quantified by probing with anti-FLAG antibody (d). Band intensities were 

quantified three times using Fiji and normalized to FLAG signal (e). Error bars represent mean ± 

SEM. Results are representative of two independent experiments. (f-g) HSCs from donor 1 (f) 

and 3 (g) were treated with ABD957 for 48 hr before Bodipy and Hoechst staining. 

Nanchangmycin (NCMC) served as a positive control13. Each dot represents one replicate. Error 

bars represent mean ± SEM (n≥5). ns indicates not significant and **** indicates p<0.0001 (one-

way ANOVA test). (h-i) HSCs from donor 1 were treated with ABD957 or NCMC for 48 hr. 

ACTA2 (h) and COL1A1 (i) levels were quantified. Each dot represents one replicate. Error bars 

represent mean ± SEM (n≥4). ns indicates not significant and **** indicates p<0.0001 (one-way 

ANOVA test).  
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Fig. 4. ABDH17B interacts with pathways involving contractility, adhesion, ECM, and the 

cytoskeleton. (a) RNA-seq and differential expression analysis were performed using 
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nontargeting control (NTC) si5, and two siRNAs targeting ABHD17B. Dot plot displays the Gene 

Ontology (GO) terms most enriched in the genes repressed with depletion of ABHD17B. The 

color of each dot represents the adjusted p-value, and the size of the dot represents gene count. 

(b) Heatmaps show expression of the repressed gene set for indicated GO categories for HSCs 

transfected with NTC (C), siRNA4 targeting ABHD17B (s4) and siRNA1 targeting ABHD17B 

(s1). Expression is centered and scaled by row (gene). (c) Proteins that interact with ABHD17B 

were identified by precipitation of ABHD17B-FLAG and GFP-FLAG followed by mass 

spectrometry (MS) (Supplementary Table 7). Enrichment of GO categories (Molecular 

Functions) for the 15 proteins showing the strongest interaction with ABHD17B (String-db.org) is 

shown. (d) The interactions between the 15 proteins showing the strongest interaction with 

ABHD17B are displayed in addition to ABHD17B. Dark red lines indicate experimentally-

determined interactions (String-db.org).  (e) HSCs were transfected with lentivirus to express 

GFP-FLAG or ABDH17B-FLAG for 48 hr before anti-FLAG precipitation followed by probing for 

MYO1B (top) and FLAG expression (bottom). Two precipitations were performed for each 

condition (#1 and #2) and compared to total lysates (+L). Data is representative of two separate 

experiments. (f) Relative mRNA expression was quantified by qRT-PCR in primary human 

HSCs (Donor 4) treated witih non targeting siRNAs (NTC si5) and pooled siRNAs targeting 

MYO1B. Error bars represent mean ± SEM (n=8). *** indicates p < 0.001 and **** indicates p< 

0.0001 (2-tailed unpaired t-test). Data are representative of three independent experiments. (g) 

Wound healing assay was performed in HSCs (Donor 4) transfected with indicated siRNAs. 

Normalized wound width was calculated at the indicated time points from three individual 

scratches. Error bars represent mean ± SEM (n=3). ns indicates not significant, (p=0.24 for si-

MYO1B 24 hr, p=0.097 for si-MYO1B 72 hr), * indicates p < 0.05 and ** indicates p< 0.01 (one-

way ANOVA test).  Data are representative of two independent experiments. 
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Fig. 5. Loss of Abhd17b protects against development of liver fibrosis. (a) Representative 

Sirius red staining results of livers from Abhd17b+/+ and Abhd17b-/- mice receiving control olive 

oil via oral gavage three times a week for four weeks. Scale bar indicates 50 μm. (b) 

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted September 17, 2024. ; https://doi.org/10.1101/2023.08.07.551744doi: bioRxiv preprint 

https://doi.org/10.1101/2023.08.07.551744
http://creativecommons.org/licenses/by-nc-nd/4.0/


 37

Hydroxyproline analysis was performed using mouse liver samples. Error bars represent mean 

± SEM (n=14, 13 for CCl4 treatment), **** indicates p<0.0001 (2-tailed unpaired t-test). (c) 

Collagen proportionate area (CPA) was calculated based on Sirius red staining. Error bars 

represent mean ± SEM (n=14, 12), ** indicates p<0.01 (2-tailed unpaired t-test). (d) 

Representative Sirius red staining results of livers from Abhd17b+/+ and Abhd17b-/- mice 

recieing CCl4 via oral gavage three times a week for four weeks. Scale bar indicates 50 μm. (e-i) 

Relative mRNA expresion was analyzed for the indicated gene products by qRT-PCR from liver 

samples. Error bars represent mean ± SEM (n=14, 13), * indicates p<0.05 and ** indicates 

p<0.01 (2-tailed unpaired t-test). (j) Representative IHC staining for Pdgfrb, Acta2 and Krt19 in 

livers from Abhd17b+/+ and Abhd17b-/- mice recieving either control olive oil or CCl4 via oral 

gavage three times a week for four weeks. Scale bar indicates 50 μm. Red arrows indicate 

examples of Krt19 positive cells.  
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